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Model of elasto-plastic material
with continuously distributed dislocation

(Eulerian description)
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Abstract - This paper deals with Eulerian description of the behaviour of the
elasto-plastic material with continuously distributed dislocations. The balance
equations have been postulated not only for the physical (macro) forces but also
for the material (micro) forces. The dissipation inequality has been formulated in
terms of the internal power produced in isothermal processes and of the rate of free
energy density, based on the existence of the configuration with torsion. The kine-
matics of the elasto-plastic process is based on the second order pair of elastic and
plastic deformations. The main results concern the thermomechanic restrictions
compatible with the dissipation inequality. Viscoplastic like constitutive equations
have been derived for the physical forces, while the material forces are partially
determined in terms of dissipative forces associated with the free energy potential.
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1 Introduction

In this paper we propose a model for elasto-plastic material with continu-
ously distributed dislocation, based on the material forces as they have been
introduced in [8]. The constitutive equations are derived in an Eulerian de-
scription. The macroscopic balance laws of macromomentum and angular
momentum for (T, µ) (T non-symmetric Cauchy stress and µ stress mo-
mentum) which represent the physical forces, as well as the microbalance
equations for Υp, µp, i.e. the so-called material forces, considered in this pa-
per are just those derived from the principle of the virtual power postulated
in [8]. The constitutive equations will be compatible with the second law of
thermodynamics, stipulated for isothermal processes only, under the form
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